Background: Adolescents who rely on social aid networks tend to be more socially competent and enjoy higher levels of quality of life than those who interact only with their own limited groups of family and friends. In this light, the present study aimed to measure social capital and analyse its possible relation to adolescents' quality of life. Methods: This is a cross-sectional analytical study with 363 adolescents from the Brazilian NGO. The instruments used included a short Portuguese version of the Integrated Questionnaire to Measure Social Capital (SC-QI) from the World Bank and its abbreviated Portuguese version from the World Health Organization Quality of Life Bref (WHOQoL-Bref) used to measure the quality of life. To measure social capital, the present study chose to use a segmentation analysis, along with the Two-Step Cluster method, applying Euclidian distance and the criteria of centroid aggregation. The MannWhitney test was used to compare the scores of WHOQoL-Bref domains among the clusters, at a significance level of 5%. Results: The segmentation analysis resulted in two clusters, with 160 (44.1%) adolescents classified as Low Social Capital (LSC) and 178 (49%) classified as High Social Capital (HSC). Participation in activities for the good of the community (p < 0.001), opinion regarding the differences between people in the community (p = 0.002), and number of community meetings (p < 0.001) constituted the decisive variables for determining the separation of the clusters. When quality of life among the newly formed clusters was compared, the highest average score in the HSC cluster was found in the Psychological Domain (75.4 ± 11.9), whereas in the LSC cluster, the highest average score was found in the Physical Domain (74.6 ± 12.6). Lower quality of life scores was found in the environmental domain for both the LSC clusters (51.3 ± 14.0) and the HSC clusters (54.7 ± 15.5). This difference proved to be statistically significant (p = 0.009). Conclusions: The results showed that adolescents with higher social capital also presented higher scores concerning quality of life. For the studied population, a positive relation between the two concepts was verified.
INTRODUCTION
Putnam defines social capital as the characteristics of social structure that act as resources for people and facilitate collective action. This is a concept comprised of characteristics such as trust, reciprocal support, civic engagement, and identity within the community and social networks. The premise is that the levels of social class in a community have an important impact on one's well-being [1] .
The participation of individuals in social and community networks is an integral part of social capital which grants the participants the capacity to persevere in search of common goals rather than their own personal interests [2] . Levels of social participation are significantly influenced by socio-economic level and health, among other demographic characteristics [3] .
The aggregation of this type of resource can generate both individual and collective benefits, albeit over the long term. By contrast, social capital should not be considered a natural product, but rather something that must undergo constant development through individual and/or collective investment strategies [4] . Access to information or other goods and services, a sense of belonging, and social support can be considered as the individual effects of social capital; however, the construction process itself is a collective phenomenon.
Social capital can be constructed within the family, in relationships with neighbours, in the workplace, and in the community. In these environments, people establish primary relationships to confront day-by-day difficulties, in turn allowing for an improvement in their quality of life at micro levels, as in healthy behaviors, and at macro levels, as in more equal political processes [5] .
Quality of life is understood by the World Health Organization (WHO) as an individual's perception of their position in life in the context of the culture and value systems in which they live, as well as in relation to their objectives, expectations, standards, and concerns [6] .
Quality of life has become an ever-increasing focus of paediatrics and adolescent medicine in recent years, especially as regards stage of life of extreme importance in the construction of values that will guide an individual's adult life [7] .
In terms of adolescence, prior research has commonly focused on the quality of life's impact on health [8] [9] [10] . Other studies have dealt with the association between social capital and health within the Brazilian population [11] [12] [13] . Research that investigates the association between quality of life and social capital in this age range is scarce, however, in this light, the present study aimed to measure social capital and analyse its possible relation to quality of life among adolescents.
METHODS

Sample and Data Collection
The present study is an analytical cross-sectional study whose reference population consists of all the adolescents from the philanthropic non-governmental organization (NGO), whose main offices are located in a midsized city in Brazil.
The adolescents are public school students aged from 16 to 18 years of age who come from economically vulnerable family environments (N = 363). For this study, female adolescents were excluded (4.1%).
The NGO carries out follow-up work with adolescent students through the promotion of educational and cultural activities of sports and leisure. These actions, developed in partnership with local authorities, are intended to contribute to the construction of social values and a sense of citizenship.
Data collection was carried out by means of questionnaires applied during one meeting held at the NGO's office, at which time all the adolescents were in attendance. This research was approved by the Research Ethics Committee from Universidade Federal de Minas Gerais (UFMG).
Measures
Socio-demographic information (age, sex, self-reported skin colour, and education level) was gathered from the adolescents. The instrument used to measure the quality of life was the validated and translated, abbreviated Portuguese version of the World Health Organization Quality of Life Bref (WHOQoL-Bref), designed for epidemiological studies, as developed by the Quality of Life Group from the WHO, known as the WHOQoL Group [14] . This questionnaire contains 26 questions and is divided into four domains: Physical (perception of the individual regarding their physical condition); Psychological (perception of the individual regarding their affective and cognitive condition); Social relations (perception of the individual regarding social relations and social roles adopted in life); Environmental (perception of the individual regarding diverse aspects related to the environment in which they live). This questionnaire does not conceptually defend the notion that one should use a total score of the quality of life, as it is possible to analyse each domain separately. The scale of values for each domain can vary from zero to 100 points, indicating that the higher the score, the better the quality of life in that domain.
The other questionnaire used in this study was the short version of the Integrated Questionnaire to Measure Social Capital (SC-QI) from the World Bank, divided into 27 questions and six dimensions [15] . The groups and networks dimension is more commonly associated with social capital and describes the nature, extension, and diversity of the participation of a member of a household in various types of social organizations and informal networks. The trust and solidarity dimension attempts to find data on trust of one's neighbours, essential service providers, and strangers, and how these perceptions change over time. The collective action dimension investigates how the individual has been working in collective community projects. The information sources dimension is related to the means through which households receive information regarding market conditions and public services and have access to communication infrastructures. Bearing in mind that the people of any one community can be quite different, the cohesion and social inclusion dimension attempts to identify the nature sented 10% or more of missing cases, which included nine questions. The SC-QI concentrates on the average micro level (household and individuals) and all dimensions that are important in formulating the concept of social capital [8] . This study chose to measure the social capital of this sample by selecting one single question from each dimension of the instrument in such a way as to contemplate all the dimensions of the SC-QI. Of the 18 remaining questions (three questions from the first dimension, six from the second, two from the third, two from the fourth, three from the fifth, and four from the final dimension), 864 possible combinations among the variables could be identified. All of these combinations were tested following the requirements set forth in previous literature [17, 18] . and size of these differences. The final dimension, empowerment and political action, verifies feelings of happiness, personal efficacy, and the ability of household members to influence both local events and broader political actions. The construction of a databank was performed with the Statistical Package for Social Sciences for Windows, version 17, for data analysis. First, the scores from each WHOQoL-Bref domain were calculated. Spearman's correlation coefficient was used to measure the degree of association among the WHOQoL domains.
Statistical Analysis
The SC-QI offers no specific type of scoring, which makes the standardization of the analysis difficult [15] . The literature shows that the questions are commonly analyzed individually [12] . The present study opted for the segmentation analysis in an attempt to compute the instrument variables collectively.
The first step to reduce the excess of differentiation is to gather clusters whose centroids are near each other; the second step is to discard any clusters made up by only a few elements, reassigning the elements to the surviving clusters. The final clustering solution is produced by aggregating the multiple clustering results through weighted voting.
The segmentation analysis is a statistical tool which groups data together, placing similar cases within the same group according to the characteristics by which the data were measured [16] .
At the end of the process, two clusters, with six variables each, were formed. The participation in groups measured by the number of social groups that adolescents regularly participate. This variable was selected by the program as the centroid of the clusters. Beginning with the centroid, the clusters were then separated by the other selected variables: willingness (time) to help in the community, participation in community activities for the good of the neighborhood, main information source, presence of differences within the neighborhood, and participation in community meetings (Figure 1) .
This study applied the Two-Step Cluster method to group the sample as regards similarities in questionnaire answers, using the centroid (continuous variable) as a criterion to aggregate answers. The statistics program used the chi-squared test for categorical variables and the Student t test for the continuous variable in an attempt to differentiate and determine the importance of each variable in the division of the clusters.
The segmentation also allows the researcher to choose which and how many variables will be inserted into the program, which is quite sensitive to the quantity of missing data. Initially we excluded the variable that preThe Mann-Whitney test was used to compare the scores of the WHOQoL-Bref domains within the clusters, at a significance level of 5%.
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RESULTS
Of the total number of adolescents in the study (N = 348), 50.6% were 16 years of age, 88.8% were in high school, and 13.8% reported being white ( Table 1) . Figure 2 shows Spearman's correlation coefficient among the WHOQoL domains (p < 0.001), with the largest coefficients of correlation identified in the Psychological and Physical (r 2 = 0.49) domains as well as in the Psychological and Environmental (r 2 = 0.47) domains. The segmentation analysis formed two clusters, with 208 (57.3%) adolescents classified as Low Social Capital (LSC) and 116 (32.0%) classified as High Social Capital (HSC); 39 adolescents were excluded from the study as they did not fit within either cluster. The adolescents' participation in groups was the centroid chosen by the segmentation analysis, given that the average participa- tion by the groups of the HSC cluster was 3.0 (±2.9) and that of the LSC cluster was 2.8 (±2.9) but with no statistical significance (p = 0.610). Table 2 presents the characteristics that define each cluster. Participation in activities for the good of the community (p < 0.001), main source of political information (p < 0.001), opinion regarding the differences between the people of the community (p = 0.006), and number of community meetings (p < 0.001) were the decisive variables in the separation of the clusters.
In the HSC cluster, the majority of adolescents could be willing to help in community projects (67.3%), participate in activities for the good of the community (50.5%), use television, radio, and internet as information sources (59.1%), consider the people of the neighbourhood to be quite different (51.0%), and they met once or more to request for something benefiting the community (66.9%) ( Table 2) . When the quality of life among the clusters was compared, the lower average scores for quality of life were found in the Environmental Domain for both LSC clusters 51.2 (±14.5) and HSC clusters 54.1 (±15.0). This difference proved to be statistically significant (p = 0.016) ( Table 3 ).
DISCUSSION
Although the adolescents in this study tended to be from less favorable socio-economic backgrounds, they did report a good quality of life in all WHOQoL domains. When the domains themselves were commented upon, a moderate correlation could be observed, with the most notable correlation occurring between the psychological and physical domains (r 2 = 0.49). These results may well explain the larger averages in the physical and psychological domains of the quality of life of the participants, regardless of the cluster to which they pertain. These results indicate how important physical self-evaluation and personal satisfaction are in adolescence [19] .
The adolescents from the present study regularly have the opportunity to practice sports and do physical and recreational activities that are regularly promoted by the NGO, promoting health as well as the construction of solid companionship bonds among these adolescents. In general, regular physical exercise can aid in improving adolescents' quality of life, mainly as regards the physical domain [20] . The sport has great potential to build relationships and promote social cohesion [21] .
The psychological domain considers safety and concentration in one's personal life and sense of being. The determining factors of the adolescents' quality of life appear to be mostly related to mental, emotional, and physical health [22, 23] .
By contrast, the adolescents in this study are constantly motivated to improve their capacity to think and learn, as well as that of memory and concentration, aspects which are also important when assessed by the psychological domain. Although it is not the focus of the present work, it is possible to infer that the cultural and leisure activities, as well as the NGO's follow-up on schoolwork, may well have a favorable impact on this issue.
Only in the environmental domain were the average scores below 70.0. One possible way to explore this finding is to raise hypotheses regarding the general conditions of life and housing for these adolescents. Care should be exercised, however, as it was not possible to verify other information about the life of the participants.
As regards social capital, the majority of adolescents (57.3%) presented high social capital. Bearing in mind that this sample of adolescents pertains to economically vulnerable families, this finding can be considered positive.
On the basis of the concepts treated by the World Bank [15] , it can be said that the two clusters are different as regards the stock of social capital. On the one hand is the cluster with low social capital, comprised of adolescents who seem to be more distant from community life and who are, to an extent, more individualistic. On the other hand, there is the cluster of adolescents with high social capital who proved to be the most participative within groups from both the neighborhood and the community.
Participation in activities for the good of the community (p < 0.001) and in community meetings (p < 0.001) presented the greatest difference identified by the analysis when comparing the two clusters. The participation of the adolescents in groups is not customary, since, at this age, interest in friendship tends to be more common. Nevertheless, the HSC cluster tends to participate more in groups than does the LSC cluster. The results also highlight other important differences between the two clusters, such as activities for the good of the community, which is a relevant aspect for a larger stock of social capital, as it allows for greater community action and empowerment [24] .
The present study sought to analyze the presence of social capital among adolescents and establish associations with their quality of life. It could be observed that the HSC cluster, as compared with the LSC cluster, presented a higher average in all WHOQoL-Bref domains, and these differences proved to be statistically significant in the Environmental Domain (p = 0.016).
Communities with a high stock of social capital tend to present better results in physical health, even when their environments are poor [25] . In Brazil, studies have reported an association between interpersonal relations, social capital, and health [11] [12] [13] .
Research similar to the present study that seeks to analyze social capital and its implication on the quality of life [5, 25] is still rare, however, especially concerning adolescents [26, 27] . The results from the present study indicate that social capital and quality of life are related. Nonetheless, it was impossible to measure the intensity of this relationship or the contextual effects and social changes that can occur over time.
When adolescents are capable of interacting positively with the world around them, be that in school, at home, or in the neighborhood, in a productive and creative manner, and even when placed in a challenging situation, a greater autonomy and competence within the sociocultural context to which they belong can be observed.
Adolescents who rely on social support networks tend to be more socially competent and enjoy higher levels of quality of life than those who interact only with their family or friends [28, 29] . By contrast, this lack of support can bring about negative consequences for the adolescents [30, 31] .
These factors appear to represent important steps to combat poverty, promote educational reforms, and foster the development of competencies and social integration of the youth, given that participation in the community and the comprehension of the mechanisms needed to function properly are the pillars of effective social policies [32, 33] . There is a growing desire to construct a new perspective on health which seeks access to the population's knowledge as well as to greater participation and social cohesion. This need seems feasible within the perspectives of quality of life and social capital.
A better comprehension of the mechanisms tied to these two concepts may well bring about more effective interventions and policies aimed at promoting the general health of the population [4, 34] .
Limitations
The present study's sample was limited in its socioeconomic aspects, which reduce the over-generalization of the results, given that the requirements used to admit adolescents within the NGO (age, income, and education level) explain the homogeneity of the sample.
The segmentation analysis is a statistical tool that depends heavily on the researchers' knowledge of the theme when interpreting data. By contrast, it is also ideal for homogeneous samples, since the grouping occurs by means of the approximation of these similarities and differences among the individuals, thus allowing for a reliable separation of the groups [13] .
Although there are important studies concerning social capital and health of adolescents in Brazil [12, 23, 25] , the reliability of the SC-QI as a whole has yet to be tested in this Brazilian population. This study represents one of the few to use all of the questionnaire's questions in a sample of Brazilian adolescents. The design of the crosssectional study, however, does not allow one to evaluate the causal relationship between social capital and adolescents' quality of life.
Therefore, the use of social capital should not be applied in an acritical manner as the sole solution to all health problems. In fact, the effect of social capital on health must be considered within the context of social and political environments [35] . As regards the quality of life, we need more population studies and comparable measures for different contexts [36] .
In conclusion, the present study showed that adolescents with a higher social capital also presented higher scores regarding their quality of life. This means that, for the studied population, it was possible to verify a positive relationship between the two concepts.
Follow-up with the adolescents carried out by the NGO may well play a key role in the findings of this study, but this relationship was impossible to measure. Nevertheless, the daily routine within this NGO appears to contribute to the creation of stronger ties and friendships among the adolescents through the sharing of experiences and growing together. These stable and longlasting social relations represent an excellent indicator of the stock of social capital and a good quality of life.
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